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U.S. Department of Health, Education and Weltare.
Contractors undertaking such projects under Gov-
ernment sponsorship are encouraged to express
freely their professional judgment in the condudt
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Wheg used fortrectly, fénts, provide the usen

Wi sound, dnterpretabled resalts, When tests are

l'l'.‘i(‘(.’“ {ll.lp‘pll‘pl].ll(l‘ly tn evaluations, resulls are

otten tnconclusive.  In a veview of <2, 000 evalua-
. tion teports trom educat toual projects, Horst,

Tallmadype, and Woodl C1975) tdeat it idd common etrors

or hacards in (‘\';llll.l(lﬂ‘tlr_é and fu the use ol testn,

The hazatds and ways Lo avold them are ptesented

below? Any one o them con foavaltdate an other-

wise doound evaluat ton, and should be avoided,

¢
.

* Hazard 1:  The Use of Grade-‘E’quivalent Score
S~

trade-equivalent weores provide an dnscnsi-
tive, Mud, in some ill.‘;(.lll(‘l:.‘;. A osystemat leally,
'(H.‘:tnrtv(l, .l.'s'.-:vs;:-'nu-n( of copnitive prowth,  The
coneept ot a grade-equivalent score s mislead-
tnp—~tor example, a prade-cqutvAlent score ol tlve
dttained by a third grader on a math test does not
mean sthat he knows fitth-prade m.‘it_h. PossiBly he ¢
can b third-grade rﬁn._(.h as well as the average
titeh prader, but it is kely, that no t{fth-prade
students have ever taken the third-prade level
of the test, ' v

The use of grade cquivalents for evaluatton
purpom;s creates a second problem in that they
do not form an cqual-interval scale, and should”
never be averaged. Finally, grade equivalents y
are const rm‘t'e:d based on the assumption that
prowth occurs at the, same rate throughout the
school year. Rosvnrch"lms shown, however, that .
learning typically does not tollow this regular
pattern ynndv,"whenov,cr this {s the case, gains
measured in frade equivalents will be artifici-
ally fnflated or reduced. For a ('nmpleto" dis- -
cussfort of their problems, sece Technical Paper
No. 1 -entttled~What'fs’Bad about -Grade-Eyuivatent
Scores,
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Hazard 2:  The Use of Inappropriate Statistical Adjustiments ¥
with Nonequivalent Control Groups R

There, are several statistical proceduaves that
are widely ased Inoan .l.l'll‘lllpl Au compensate tor
- “Antttal dittervences between treatmeat and contiol
proups.  Some arve legltimate while others are not.
Making between=group cnmpzlrlsum; using cither
W

N " raw” gain scorde or "restdual" gatn scores talls

into the latter category.  Both procedures should -
be scrupulousty avolded. , , '

A raw galn score s simply the ditterence be-
tween a pre- and a posttest score gnd retlects the
galw wmade between testings., 1t is ~ur};ucd that,
although two groups may have been somewhat ditter=
ent in terms of fuitial achievement levels, thelx
expected gatns would be roughly comparable atter
the same cducational treatment. This would be
true,” however, uﬁﬁy when cach group’s posttest
standard deviatioun Is the Swme as its pretest:
standard deviation. Where the posttest standard
deviations are larger than those of pretest scores,
a raw galn score analysis will systematically un-
derestimate treatment etfects. \Cun‘ve’rscly, the
procedure will systematically overestimate treat-
ment cftects where the standard deviations of
pretest scores exceed those of posttest scores.

A residual gain score is the difference be-
tween an actual posttest score and a posttest
score Jstimate derived trom the combined treat-
ment and control group regression line. Presum-
ably the mean residual gain score for a group
which received an cffective treatment wuld be
positive while that tor thefconxrol\group would
be negative. Also, the sum of the absolute values
of the two differences would provide an index of
the size of the treatment effect. Unfortunately,
it can be shown algebraically that a residual gain

o s
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score analysts always under et l\n‘n«-s: the cise ot
the treatment ettect except whn-:n' the proups” pre-
test scores e ecqual. Faithermore, the amount

- of understatement ts divectly proportional to the
wlee of the tnfttal ditterence hetween proups.

Theve are other tactors, soach as how the treat-
ment and’ control proups were formed, which detey -
mine the appropriate adjustment procedure to com-
pensate tey thelr finttial difterences.  Reter to
Technteal Paper No. 12 entitled Statistical Ad-
Justments for Nonequivalent _(_(_rlkl_(‘l_»().l‘»(-!_(L(AI wotor o
more complete discussion of this, topic. Here ft’
tn sutttclent to pofnt out that nefther raw nor
vestdual patn scére adjustments 8 adequate,

Hazard 3: The Use of Norm-Group Comparisons with
) Inappropriate’ Test Dates

In norm-reterenced evaluations, tests, should
be admintstered-at nearly the same time as the
test ,publisher tested the norm proup.  When con-
trol proups -are avatlable, tew evaluators wotld
constder testing the treatment and control groups
more than a few days apart. When norms are used
as a substitute control group, this same constd-
cratfon needs to be glven to test dates. ‘

. Treatment group students should be. tested
~ within two weeks of the midpoint of the futerval

during which the normative data were collected.
Testing within six weaks of empirical normative
data’ points is permissible if linear interpola-
tions or extrapolations ‘of the normative data are
made. Tests that provide normative data for only
one point in the year should not be used in fall-
to-spring norm-referenced evaluations.

Hazard 4:  The Use of Inappropriate Levels of Tests

If most of the pupils achieve very high or
very low .test scores, the. level of the test may

: .

t
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be ill.l;;i)l«)pll.ltl‘ tor .'l'.‘i:n':;:Hug thelr pertormance,

It pupils cncoupter the test tloorv at pretest time

or the cedling at posttest time, tveatment clfocts
. will be underestimated.  Conversely, it the (‘("il—
fng s cncomtered on the pn-h'-:;t or the tloor on
the posttest, pgatnswwill be overestimated,  ldeal-
ly,  students should scorve in the middle of the
range ot possible raw scares.

Test levels should be selected on the basis

ot the achivvement levels of the stadents, dot -
on the basis ot thefr prade in school.  in most
vusc;;,' the nominglly vecommended test level o one
level below will be .ulllhlc tor testing Title 1
stident s, See Tde Imh al Paper No. 6 catitied
Vut-of-level 'l'v:-li_n_b tor additional fatormation
on this toplic, : -

CUsing a test level other tlmnl that nominally
rcu):]umcu.dml tor a particular grade s likely to
wean that notws tables for the tested students
are not included fn the test manual. Hnm‘vl‘r,

J it is oot meaningtul to assess cither status or
patns by comparisons with studeats at a ditterent
prade level.  The status ot a sixth grader should

be assessed using sixth-grade Il()[lllb even it he
is tested with a tourth-grade test.' Most major’
. tust publishers, tortunately, have fnterlocked
Jdhoedr tesg l( wels by pruvlalnb -an expanded stan-
dard score s ale which enables the determination
of**score cqulvnlcm fes bctwccn adjaceant test
levels.  These scotes make it possible to predict
from a pupil’s score on one test level how he
would have scored on the next higher or dower
level, thus providing aceess to the in-level

s

e

norms. . :
R ". : [§ »
N g : ) .
+ Hazard 5: Missing Test Scores e
Analyses of dvaluation data should be based
only on .those btudcntb with both pre- and post-

3 : ‘ )
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test scores, Interpretation ot these data, how-
ever, should take into account the charactersties
ol the students who dyopped out, cutered late, o
praduaated trom the pn.)]m‘(. S Por example, it -all

: ot the lowest scoriag, students on the pretest
dropped out betore posttest time, the averape -
pn:;('(v:;i. scote would increase with respect to the
pretest scores simply because ot the ml:n.wy_ Stu-
dents. This Incgease could be mistonterproved as
a patn. Likewlse, 1t the lliy,h—:a\'miulg student s

. . y,l'.nhl.ll('d‘ trom the PLOLip, the medan |m:.ll(':a_l brote,

would be urtid fefally detlated. '

To avoid this hazard, cv«-;‘y ettort must be
“made to obtadn pre- and postlest scores tor cach
project participant, and tg bane comparisons on
those students tor whom both scores are avat b le,
Data trom students having anly pretest or onty,
posttest. scores must be carctully examined to see
it thay ditter fn some systemat fe way from the
date of Ztudents having both pre-— and posttest
scores. A descrdiption ot any ot thesce ditferences

. should be fucluded in the evaluation report.
~ ' . ¢

Hazard 6: The .U§e of Noncomparable Treatiment and
v . -

‘ Control Groups L ‘ :

.

. This hazyrd s closcly related to Hazards 2
and 8. In convéntional expelimental destgus,
treatment and control groups should be similar
in_all educationalty relevadt respects hetore
the treatment bcgiﬂuh‘. LGroups which ditfer in.’
terms' of pretest scores presént an obvious source
-of bias. Other more subtle fwctors suc¢h as dit-
ferences in age, sex, race, or sm~i«:c('onmnic
status ecan also exert strong biastng influences
and ,should be avoided. Nounvolunteers should
never be used as control's for pupils wiro-volun-
teered (or were volunteered by ‘theix parents’)
for a pirticular instructiomal treatment,

- . N
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Whenever possible, stadehits shounld be assipgned

“to treatmeat and contreol proups on a tandom basis,
. :

For example  with a senestersloay reading plny_l.ll;l,
pupils could b vandomly .u;szgnml to tirst- or
second=semester groups.  For the tirst halt ot
the year, oae nroup wkn_nhl serve as the contyol
proup tor the~other, but both proups would ubtdm-
ately recedve equal amounts ot the treatment.

In some cases, pre-existing groups will he
cnough alike so'that they can appropriately be

ccoustdered equivalent to random samples trom a

sinpgle popubation.  In other .cases, O coutrad
group will be known to difter systematically trom

“the treatment proup. Where the ditterency s

small, the cont rol, proup model may still provide
the best method of evaluat ing. the .prn]m't, and
statistical adjustments can be made to compen-
sate tor between—group differences (see Technical
Paper No. 12, entitled Statistical Adjustments
for Nmu'qu-f\{ilvnt Control Groups). Where the
ditferences are large, however, there is.no way
in which a noncomparable, control group can pro-
vide ‘an accurate estimate of how well the treat-
ment group would have: dpne without the treatment.

.

L

Hazard 7:  The Use of a Single Set of Test Scores for Both

Selecting and Pretesting Participants

\

When students are sclected for participation
In a special group because, they obtained rela-
tively high or relatively low scores on some test,
tise of these scores as pretest measures invali-
dates any kind of norm-referenced evaluation.
This problem stems from what is known as "statis-
tical regression,” "regression toward the mean,"
or 'simply, the regression-effect. For a discus-
sion of this topic, refer to Technical Paper No.
3 entitled The Regression Effect.




'
.

) . . .
It low-scoring '.‘nu‘dmnﬂ are retested on the
same areaLcomparable test, they will score hiphier %
o the averapey while an latttally hiph-scor oy
proup will scdgre Hower.  The tesult fs that low=
scoring proups appear to learn more Lrom a .‘il‘N‘l‘(.ll
propram than they actualty do, ‘while patns tn spe-
stal programs tor hiph-scortng student s mayv be oh-
scured, : ’

To avoid this hazard, students shoul h:' e -
lected tor partictpation {n a speclal treatment
based” on one set of test scores and then be pre-
tested usdng an alternate form of the same test
or a ditterent test. A pertectly lepttimate al-
ternative ts to base student selectton on teacher

recommendat tons n(:l/ns:;rnnm frades,

Hazard 8: Constructing a Magched Controi Group After
the Tkeahpent Group Has Been Selected

Finding "matches" for treatment participants
t some other group is a fundamentally unsound
practice. lUnless they and the treatment pupils
are equally representative of the groups from
< which they are drawn, statistical regression will
act differentially og the two groups and artifi-
clally fnflate the apparent gains of one group
with respect to -the other. . ~ ‘

“In the most?nm(m situation, the group(s)

from which the mhtching control pflplls are drawn
will be higher ;léllievlllg. than those from which the
 treatment sgroup pupils are selected. Consequent -
ly, the control group pupils will be farther be-:
low the mean of the group(s) to.which they belong
than the treatment group children. .0On retesting
* they will thus show greater statistical/regres-

> sfon and their posttest scores will be too high
to serve as a no-treatment’ expectation for the'
Title I participants.

7 I{’
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The cortrect procedure tor establishiong matcehed
control j roups fs to do the matehing st aud
then ansapn members ot cach palr candomly to the
tredataent or the conttol proup. that s, a large
prouap ot students, all elipible to be du the prog-
coet, mast be availables  The tirst step is to di-
vide the proup into matched pafrs based on test
seotes, ethuice backpround, sex,wte, so that the
two wenmbers ot cach patr are .l.‘il\}—(lllil.ll an possi-
ble.  Then, atter the matching process s complete,
some randow proceduare sach as tlippiog o coin
should be used to dectde whiieh menber ol each paihs
goes dnto the treatment and which into the controtb

-

proup.

»
4

- ’
Hazard 9. The Careless Administration and Semr/iug\)f Tests

Testing must be accompl Lshed with serupulous
attention to detail.  For most cwituation models,
the primary requirdment is that treatment and cor
trdl o comparison groups be tested iu exactly ghe
same-wiy. Minor varfations from the procedures
described by the test “publisher arce permissible,
In norm-reterenced evalygations, tredatment t',hmps
should be tested in the same way as the studeats
fn the norm group. This requirement means that
procedures out Lined by the test publisher must
be followed precisely. L T

Problems arlse it tests are administered or
scored fn an inconsistent and careless manner.
It there are differences in the ways in which the
test takers and the norm group students are tested
or it there are-ditterences ‘in the procedures,
conditions, and scoring at pretest and postlest
times, then it is dmpossible for the resulting
data to be accurately interpreted. There are no
statistical manipulations that can compensate. tor
mistakes made in administering or scoring a test.

1y



To avotd this hazard, the tollowing steps
should be taken:

Lo Test procedures must be prderty and accurate
it :;rr,j ¢S oare to be meaniaygtal .,

il .

2 \"l’v:x( admintstratlon and scottug procedu es
must be exactly the same tor the treatment
proup ax tor the contiol, rnml‘).u frou, o1 nowm
proup used lt).g(-lll'l‘;lf(- the no-ticatment CRpee-
tatton,' Testing treatment proup pupils in
exactly the same way ‘.|§ pupils o thevnotmirayg,
sample means tollowing thne \:;l publisher ™y

q dhmllmn in (th‘dlllllb

3. The p&/)uduu s, condittons, auwd scortny meth-
ods ed during posttesting mast be exactly

. the some .m\\l\msc used during pretesting.,

Hazard 10:  The Use of Ditferent Instruments for Pretesgmg
and Posttesting

In‘ghe norm-reterenced dc:il};n, it s not ad-
~ visnhlt-\n. change tests between pre- and posttest-
fng because there 1s no adequate way tee compare
pretest scores on one test with posttest scores
on a completely different test.  Since ecach test
publisher tollows slightly dl't(['lll[ norming prac-
tices, it is likely that. one test’s normg, - will be
slightly "easter" than anotlicr’s. This ditference
does not matter {f the sawne test 1y used both pre
and post but could magnity or obscure real galng
tf changes were made. While 1t is not essential
to_use the same form and level ot an achievement
test pre and post, this pructlu-'is also recom-
mended., -

Some tests have been developed so that the
lower levels are intended fQr use at the end of
one grade and the beginning of the next. In these
instances, to use the $amc form and level of test
for fall pretesting and spring posttesting, it
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wi | l'; be necessary efther th _pr('tc;st “or posttest
out=-of-level. In some prades where, spring-to- .
spring or fall-to-fall evaluations are conducted,

..
ft'may be necessary to Thange test levels in
order to avold cefling or tloor effects; unfor-
t_unau‘ly, this practice will . introduce an unknown
amnount of vrnc into the measure of gain,

* . Hazard 11:  The Use of Inappropriate Formulas to Generate

/ No-Treatment Expectations

Miny projects use an vonrealistic theoretical A
model or formula to calculate "expected" posttest
scotes from 1) or other pretest scores.  If stu-
dents do better than the calculated expectation,
the project is constdered a success,

Many methods have been devised for calculat-
ing performance-level cexpectations which rest on
untenable cassumpt fons,  Neither 1Q scores nor
grade-equivalent scores should be used ro gencrate
no-treatment expectations, For example, a2 student
who has patned .7 years per year, on the average,
sinece begfnning school, ts presumed to continue
at the same rate unless a dpe'etal program tfn-
creases his rate,  Unfortunately, grade-equivalent

7 galng measured from fall 10 spring will usually
exceed this rate--cven for typlcal Title | chil-
drén-—and treatments will appear to be more of -
fective than they really are,

n norm-referenced models, no-treatment ex-
pectations should be yenerated solely from vmplrl—-’
cal percentile norma tables.  When control proups
are used, the actual posttest scores of these
’gruup!; provide the proper basis for evaluating-
treatment effects,.  In the spectal regresston
model, a regresston lne based on comparison group
data can be uked to estimate the posttest scores,
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Hazard 12: . Mistaken Attribution of Causality .

Observed gains may have rcsull.:-h_l fom the Title
I treatment, but there are always plausible alters
native explanations. The plausibidity of thése al-
ternative, explanationsd should be caretully examined
before evaluation resulgs are attributed to proj-
ect” impact, as cv.aluutltjyu hazards are otten the ¢
cause ot apparent gains or hon-gains.

Somet lmes project partic¢ipants learn substan-
tially morg than would have been expected, but the
project, per se, is not rc.‘:}u)nsiblt'. Instead, the
palns could be a result ot the Hawthorae ettgct
(Whitehead, 4938) in which sp®cial project parti-
cipants do well simply because they are petting.
special attentfon.  The nature of the treatment
may not necessarily be important. An opposite re-
sult may ftollo
‘sky, 1972). 1
dents work ext
« a8 good as prof

Cfrom alldohn Henry eftect (Saret-

thiy case, comparison group stu-
a hard to prove that they are just
L ospndents,

Other Ttkely causes of misleading gatns are
unrecognized "treatments'" which have nothing to
do with the projeet. Most school systems are in a
constant st:an'é of flux with multiple changes every-
year. Changes in school programs, pt'r::“t)llnt'], fa-
cilities, clasy sizes, community characteristics—~
dany or all of these factors can aftect student
performance. Also, the true source ot achievement:
galns iy sometimes improperly identified because
children are involved in more than one tregtment.
Under these conditlons, it (&% fmpossible to deter-
mine causality In ao unambiguous manncr. '

x Kk K
The table below fadicates which hazards prescuot
the bigpest threat to validity of the Title I eval-
uation models.
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EVALUATION HAZARDS BY MODELS *  ~
L]
\ Control Norm special
] o : Group  Group Regression
Model  Model | Model

~ 1. Grade—equivaleﬁt .
scores X XX X

. - : N
2. Inappropriate adjust-
ments X .

3. Norm-referenced, testing
on {nappropriate dates ) X

4. Iﬁappropriate test

levels X X X
, ) .
5. Missing test scores . X X - X
, 6. Nuncnmﬁurablo groups X ~ NG
-~ * . . L4
7. Selection based on -
pretest scores . . X y
8. Post-hoc matching of
groups ' X
9. Careless testing ' X X X
LI
10. Noncomparable pre- and
posttests X ‘
‘ 1l1. Inappropriate pbsttest i .
estimates N/A N/A N/A
12. Mistaken attribution of | _
caugsality . X X X
.
' 12




REFERENCES -
Horst, D. P., Tallmadge, G. K., .& 'Wood, C. T.
A practical guide for measuring project tmpact
on student achievement. Washingtgn, D.C.: U.S.
Government Printing Office. (Stock No. 017-=
080-01460). ) 2

Saretsky, G. The OEO P.C. experiment and the
~John Henry effect: Phi Delta Kappan, 1922,
579-581.

/ e
‘Whitehead, T. N. The iIndustrial worke¢r. Vol. 1.
Cambridge: Harvard University Press, 1938.

’

ADDITIONAL READING L

Horst, D. P., Tallmadge, G. K., & Wood, C. T.
A practical guide for measuring project impact
on student achievement. Washington, D.C.: U.S:
Government Printing Offlcc (Srock No. 017- -

080- 01460) N

;ord, F. M. FElementary models for measuring
change. 1In C. W. Harris (Ed.), Problems in
measurfng change. Madison,Wisconsin: Univer-
sity of Wisconsin Press, 1967.

Tal lmadge, G. K., ‘and horat D. P. A procedural
guide for vallddtlng achievgment gains in ’
educational projects. sthiﬁgton, D.C.: U.S.

Governmént Printing Offli (Stock No. 017—
080-01516) . -

1 e,



